Abstract. In this paper we compute the root-mean-square (RMS) gain of a switched linear system when the interval between consecutive switchings is large. The algorithm proposed is based on the fact that a given constant γ provides an upper bound on the RMS gain whenever there is a separation between the stabilizing and the antistabilizing solutions to a set of γ-dependent algebraic Riccati equations. The motivation for this problem is the application of robust stability tools to the analysis of hybrid systems.
Introduction
A switched linear system is defined by a linear differential equation for which the matrices that appear in the right-hand-side are piecewise constant. The times at which these matrices are discontinuous are called "switching times." Formally, to define a switched linear system one considers a family of n-dimensional, m-input, k-output minimal realizations
parameterized by an index set P, together with a family of piecewise constant signals S := {σ : [0, ∞) → P}. For a given signal σ ∈ S, one can then define the following linear time-varying systeṁ
The signal σ is called a switching signal and the times at which it is discontinuous are called switching times. Between switching times the dynamics of (2) are timeinvariant. Typically switching signals are generated by a supervisory logic and different values of σ correspond to distinct modes of operation [1].
For different switching signals σ, the system (2) has different properties. However, it is useful to study properties of this system that remain invariant for every σ in a particular set of switching signals S. A property that has been extensively investigated for several sets of switching signals is stability. We say This material is based upon work supported by the National Science Foundation under Grant No. that (2) is uniformly exponentially stable over S when the state transition matrix Φ σ (t, τ ) of the homogeneous switched systemż = A σ z can be bounded by
where the constants c, λ > 0 are chosen independently of σ in S. In [2, 3, 4, 5, 6, 7, 8, 9, 10] conditions are presented that guarantee stability of (2) 
for every σ ∈ S. In (3), y is computed along solutions to (2) with x(0) = 0. This type of constrain provides a general framework to address performance and robustness of interconnected systems and has therefore been receiving significant attention in the context of unswitched system. It is therefore timely to study conditions under which IQCs remain invariant over specific classes of switching signals. In the recent paper we obtain another IQC whose importance has long been recognized as it can be used to characterize the RMS gain of a systems. In this paper we study this
